Background. Our objective was to develop a patient-based measure of the severity of osteoarthritis of the knee, focusing on symptomatology, that may be used in conjunction with measures of health-related quality of life in monitoring the health status of outpatients.
R
ESEARCH on the processes and outcomes of health care relies heavily on patient-based measures of health status. Patients are often regarded as the primary observers of both their health service needs and the outcomes of their care. Patients' perceptions of their health status are particularly relevant when evaluating health services for patients with chronic illness, where the therapeutic goals include preserving and optimizing patients' functional status and well-being; that is, their health-related quality of life (1) . Accordingly, investigators in this field have devoted considerable effort to improving standardized measures of patients' perceptions of their health status. These efforts have yielded a variety of disease-specific and generic instruments that assess the manifest, psychosocial consequences of disease that patients can reliably observe and report, such as physical, emotional, and social function (2) . Data derived from these instruments have been used in monitoring patients' health status, in modeling the need for care, and in estimating the effects of processes of care on patients' health-related quality of life.
A comprehensive assessment of health status requires additional information regarding the severity of underlying health problems. Objective parameters of disease severity are most reliably obtained from physicians or patient records. However, patients can provide reliable information regarding the presence of chronic conditions (3) (4) (5) (6) (7) and the severity of their symptoms (8, 9) . In this article we describe the development of a patient-based measure of symptom severity for osteoarthritis of the knee that will complement more broadly focused measures of health-related quality of life that assess behavioral and emotional disabilities. Osteoarthritis of the knee provides a useful index condition for observing processes and outcomes of ambulatory care, especially in settings that serve predominantly geriatric populations. The disease is chronic, with high prevalence that increases with age (10, 11) . It is associated with substantial disability, including major activity limitations and lost work (12, 13) , as well as much demand for health services (13) . Moreover, the principal goals of therapy are symptom relief and reduction of disability (14) , making it an ideal focus for patient-based studies of health outcomes.
M352

CLARK ETAL.
The severity of osteoarthritis of the knee may be indicated by radiographic measures or by specific symptoms, including pain, stiffness, and diminished knee mobility, which reflect knee joint deterioration and remodeling (15, 16) . Although there are instruments that have been applied in assessing the functional consequences of osteoarthritis of the knee, including the Sickness Impact Profile (17) and the Medical Outcomes Study Health Status Survey (SF-36) (18) , these instruments do not directly address the specific symptomatology of the disease. For example, the SF-36 contains a two-item bodily pain scale that assesses pain intensity and pain-related interference in daily activities without regard to physical site, which confounds the assessment of knee arthritis in patients with coexisting diseases. The Arthritis Impact Measurement Scales (AIMS) has been applied to studies of osteoarthritis (19) . However, AIMS was designed for rheumatoid arthritis and thus contains a pain scale that addresses pain in multiple, unspecified sites and morning stiffness that persists more than 1 h after waking up.
Previous efforts, similar to ours, have yielded the Index of Severity of Osteoarthritis (20) and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) (21) . Both were developed as measures of the outcomes of clinical trials with patients with osteoarthritis of either the knee or the hip. Both discriminate between treatment and control groups in medication trials. However, neither was developed for or applied to problems of monitoring health status in general samples of ambulatory patients. For example, questions in the WOMAC address the intensity of pain in "study joints" in patients participating in a study designed to focus on a specific joint. Their nonspecific formulation may limit the reliability of these questions in observational studies, where patients may have pain in multiple sites and have multiple comorbidities. In addition, neither has been evaluated with respect to measures of healthrelated quality of life. The WOMAC also combines disease-specific functional limitations with symptomatology in a single instrument. In contrast, we have focused on symptom severity alone to complement other measures that focus on quality of life. Our objective was to develop a measure of severity attributable to osteoarthritis of the knee in a general ambulatory population characterized by substantial comorbidity.
Hence, we sought to construct a multi-item measure consisting of questions addressing the symptomatology of osteoarthritis of the knee and reflecting its severity. To complement measures of disease-related functional status and well-being, we focused exclusively on symptoms of osteoarthritis of the knee that represent the extent of progressive knee joint remodeling caused by osteoarthritis, which is manifested by specific experiences that are perceived by patients. It would be correlated with relevant clinical characteristics of patients receiving treatment for osteoarthritis of the knee, including time since diagnosis, physical examination findings, use of medications, and the use of therapeutic and evaluative procedures that are likely to be administered in response to increasing severity (e.g., arthrocentesis, arthroscopy) (22) (23) (24) (25) . It would also be correlated with measures of health-related quality of life.
Hence, it would be consistent with clinical markers of severity as well as measures of the functional consequences of disease, rendering it useful as a component of comprehensive health status assessment.
METHODS
Data on patients' perceptions of osteoarthritis of the knee were collected as part of structured, baseline interviews of patients in the Veterans Health Study (VHS), an ongoing, prospective, observational study of health status and processes of care in Veterans Affairs (VA) outpatient settings (26, 27) . The study sites include four Boston-area VA outpatient centers that comprise a small but heterogenous mix of facilities. Within each site, eligible patients were identified at the time of a clinic visit during specified time periods distributed throughout the year in order to account for seasonal variations in clinic use. Patients were eligible if they had a medical visit to a VA ambulatory clinic during the preceding 12 months and provided us with a telephone number and address for subsequent contact. The sample excluded women because their representation in the outpatient population of these VA medical centers is very low. Potential participants were sampled at random from the pool of eligible male patients and recruited for the study. The findings reported here are based on data from 415 patients with osteoarthritis of the knee who represent a subset of 1,770 VHS participants recruited between August 1993 and December 1995.
We developed a three-item screen to identify patients with osteoarthritis (shown in Table 1 ). The first item asked whether a doctor had ever disclosed a diagnosis of the disorder to them. The second item, based on American College of Rheumatology clinical criteria (28) , assessed whether they had pain, aching, or stiffness in one or both knees on most days. The third item assessed the presence of pain, aching, or stiffness after rest. Patients were considered to have osteoarthritis of the knee if they gave affirmative responses to the first question and to either the second or the third question. Patients who reported either a diagnosis of rheumatoid arthritis (a physician had told them they had rheumatoid arthritis and they were currently being treated with gold, penicillamine, plaquenil, or methotrexate; 6 patients) or a history of total knee replacement (27 patients) were excluded from the analysis.
Design of the Severity Measure
Pain is often regarded as the cardinal symptom of osteoarthritis of the knee. Instruments developed by Lequesne (20) context of either activity or rest. For example, the WOMAC included five questions that elicited ratings of the amount of pain that is felt when walking, using stairs, and standing upright (that is, when stressing an arthritic joint), as well as when sitting or lying and at night while in bed. These questions may address pain that is directly attributable to disease-related changes in a weight-bearing joint. However, the expression of osteoarthritis pain may also be more diffuse. Questions referring to pain with specific activities or events may underrepresent patients' experiences of osteoarthritis pain by missing knee pain that patients cannot easily attribute to specific activities or occasions. Patients may also express qualities of knee pain other than intensity, such as persistence, frequency of recurrence, or day-to-day variation. Hence, we developed questions to address (i) the persistence and intensity of pain in each knee without attribution to specific activities or occasions, (ii) the diurnal duration of pain (i.e., how long pain usually lasted during the day), (iii) the relative frequency of severe pain in the past 4 weeks, and (iv) pain associated with knee joint stress.
We also decided to combine pain and stiffness rather than assess them separately. Pain and stiffness may have distinct clinical implications, with the former suggesting the need for anti-inflammatory medication and the latter a mechanical intervention. Thus, clinicians may carefully formulate their queries to distinguish between these two symptoms. However, their observation via brief, patient-completed questionnaires is prone to error. Bellamy et al. (21) reported that questions focused on stiffness had relatively low test-retest reliability. Other recent studies also have suggested that patients may inconsistently discriminate between pain and stiffness and that assessments of stiffness alone may be unreliable (29, 30) .
Therefore we developed focused questions to elicit 12 items of information in five domains of osteoarthritis symptoms, as shown in Table 2 . The complete set of questions is presented in the Appendix. Some items were represented by multiple questions. Pain and stiffness were represented by four sets of questions. First, we developed questions pertaining to the presence, persistence, and overall intensity of pain in each knee. That is, for both the right and left knees, patients could report the presence of any pain, whether or not it is experienced "most days," and rate it as mild, moderate, or severe. Second, we formulated questions that addressed the extent of pain and stiffness associated with different activities. Similar to questions developed by Bellamy et al. (21) in the WOMAC, our questions addressed the intensity of pain associated with rising, standing, and walking on a 5-point Likert scale, ranging from "none at all" to "a great deal." Third, two additional questions also echoed WOMAC questions by addressing pain and stiffness, while resting and sleeping. Fourth, two questions pertained to temporal qualities of pain in the worst knee in the past 4 weeks. One would elicit a 4-point rating of the diurnal duration of pain in the worst knee, when it occurs, ranging from "not at all" to "all day long." The other addressed the relative frequency of "severe" pain in the worst knee, ranging from "never" to "always." Thus, we attempted to describe pain and stiffness both globally and with respect to particular stresses. Strictly speaking, crepitus is a physical examination finding. However, in the opinion of the clinicians we consulted, patients with osteoarthritis of the knee may describe a clicking or sandpaper feeling in their joints. Thus, we formulated two questions to represent patients' experiences of feelings analogous to crepitus. One question addressed the presence of a "clicking or sandpaper sensation" when walking. The other question requested a 4-point rating of the relative frequency of this sensation, ranging from "a little of the time" to "all of the time."
Three questions represented impaired knee function. Two addressed the presence and the severity of limping because of knee arthritis. One question addressed the experience of patella and internal derangement problems, which may be reported by patients with advanced osteoarthritis of the knee: "Do your knees ever 'give way' when you walk or perform other related activities?"
Additional Measures
Baseline interviews included questions pertaining to the use of medications for osteoarthritis of the knee and history of arthrocentesis and arthroscopy. Physical examination by trained research technicians determined the presence of crepitus, bony enlargement, and joint tenderness on palpation. Measurements of height and weight were also obtained in order to calculate body mass. Felson et al. (31) and Verbrugge et al. (32) have shown obesity to be not only a risk factor for the disease but also a risk factor for increased severity. Coexistent disease was determined by tabulating specific conditions and groups of symptoms reported in a comprehensive medical history interview. The resulting Disease Burden Index represents a count of discrete morbidities afflicting VA outpatients. Cognitive status was assessed by administering the memory test of the Neurobehavioral Cognitive Status Examination (NCSE) (33) during the medical history interview. Demographic data were collected through questionnaires completed at the time of the interview.
Health-related quality of life was assessed by the SF-36 (34) . The eight scales of the SF-36 represent dimensions of physical function, role performance, emotional well-being, and general health perceptions related to disease status and are valid across a variety of diseases (35, 36) . Ware et al. (37) identified two summary scales, the Physical Component Summary and the Mental Component Summary, that represent weighted summaries of these eight scales, normed with respect to a probability sample of the adult U.S. population. The eight scales range from zero to 100, with the latter representing optimal health, whereas the two summaries are defined as T scores with a mean of 50 and a standard deviation (SD) of 10.
Analytic Procedures
Data analysis focused on the construction and psychometric evaluation of a multi-item index of severity. The structural relationships within and between the five domains encompassing the 12 candidate items were evaluated in two ways. First, the domain structure was evaluated by examining the multitrait/multiattribute matrix in which the correlations between each item and its hypothesized scale (itemconvergence corrected for item-overlap) and the other domains (item-divergence) were calculated. The internal consistencies (Cronbach's alpha) for items within each hypothesized domain also were calculated. Second, the 12 candidate items were included in a factor analysis.
The construct validity of the severity index was examined by evaluating associations between the index and clinical variables as well as health-related quality of life scales. Associations between the index and dichotomous clinical variables (e.g., presence of joint tenderness or recent history of arthroscopy) were evaluated with t tests, whereas associations with continuous variables (e.g., SF-36 scores) were evaluated by calculating Pearson correlation coefficients. To examine the independent relationships between the severity index and health-related quality-of-life scores, we estimated a series of multiple regression models using ordinary least squares regression. The severity index was first regressed on the three physical examination parameters: crepitus, bony enlargement, and joint tenderness. The severity index was then included as an independent variable, along with the physical examination findings and the demographic and comorbidity covariates, in models to predict four pertinent health-related quality-of-life scores: physical function, role function with physical limitations, bodily pain, and general health perceptions.
RESULTS
Demographic and health status characteristics of the 415 patients with osteoarthritis of the knee in the VHS are shown in Table 3 . Their ages ranged from 22 to 90 years, although 95% were between 40 and 80 years old. Almost all of these patients were white. Cognitive function, as indicated by memory test of the NCSE, was comparable to geriatric patients described by Kiernan et al. (33) , with only 6% scoring less than 1 SD below the mean they report for geriatric patients.
The physical aspects of these patients' overall healthrelated quality of life, as indicated by the Physical Component Summary of the SF-36, tended to be quite low. This is consistent with their high level of comorbidity; they reported an average of seven diseases in addition to osteoarthritis of the knee. Most of these men (72%) reported taking one or more medications for their osteoarthritis. Eight percent reported having undergone arthrocentesis in the past year. Physical findings, as determined by our technicians, indicated that crepitus was very common (70%), joint tenderness on palpation was present for 38%, and 28% had bony enlargement.
Responses for the 12 severity items are summarized in Table 4 . Persistent pain was reported by most of the patients with osteoarthritis of the knee; 85% of them said they had pain and stiffness in their worst knee on most days. Many of them also rated the intensity of this pain as moderate, as indicated by the mean of 1.97 on this 4-point scale. Other items pertaining to pain and stiffness suggested moderate to high levels of severity, although the intensity of pain at rest or while sleeping was notably lower than pain and stiffness with activity. The severity of limping was moderate to low, but almost two thirds said that their knees occasionally gave way with activity. The results of both the factor analysis and the evaluation of the multitrait/multiattribute matrix provide only modest support for the hypothesized domain structure of the 12 symptom items. The multitrait/multiattribute matrix is presented in Table 5 . Three of the four sets of items (i.e., global severity, pain with activity, and pain with rest) had high internal consistency, with respective a values of .72, .84, and .77. However, the two items representing impaired mobility had an a of .50. Item-total correlations (adjusted for overlap within each set) indicated that most of the items tended to be more highly correlated with their hypothesized domain than with other domains. For example, the intensity of pain in the worst knee had a higher correlation with global severity (r = .55) than with the other three multi-item domains (r = .42-.53). However, there were several indications of overlap between domains, which suggest that the five domains are not discrete. The presence of pain in the worst knee on "most days" was more highly correlated with pain with activity than with global severity. Likewise, two items ascribed to impaired mobility (e.g., knees "giving way," and limping) were more highly correlated with pain with activity. Pain with activity, .54
.57
.42
.42 assigned defined here by three indicators of pain and stiffness with walking, using stairs, and standing, may reflect a more general tendency to report difficulties with using the knee. In addition, several other item-total correlations suggest that these five domains are not widely separated. For example, diurnal duration is most highly correlated not with global severity (r = .49) but with pain with activity (r = .52). A similar pattern appears for frequency of severe pain in the worst knee: r = .64 for global severity, and .64 for pain with activity. The correlations between the domain scores are consistent with this finding of limited discrimination. The correlations among global severity, pain with activity, and impaired mobility range between .64 and .69. These findings suggest that the five domains of symptoms converge in reflecting severity of osteoarthritis of the knee, and that severity is best represented by a single index derived from all 12 items. The resulting index has high internal consistency, a = .88 (Table 5) .
The index was scored as the unweighted sum of the 12 items. Because the item* had varying response scales (e.g., dichotomous scales with values 0 or 1 and Likert questions with 5-point response sets), each item was standardized (x = 0, SD = 1) prior to calculating the total score. The resulting scale score was transformed into a T score (x = 50, SD = 10) that uses the population sampled in the VHS as a normative standard for a heterogeneous population of outpatients with osteoarthritis of the knee. The distribution is approximately normal, with less than 1% of the patients scoring at either the floor or the ceiling of the index.
The associations between the severity index and clinical characteristics are summarized in Table 6 . The severity index was correlated with time since diagnosis in the expected direction given the natural progression of the disease; severity was somewhat greater among patients who reported longer histories of osteoarthritis of the knee.
Severity index scores tended to be higher among patients with findings of crepitus and joint tenderness in the worst knee, with the biggest difference associated with joint tenderness. There was no significant difference in severity scores with respect to the presence or absence of bony enlargement. Multivariate adjustment for the simultaneous effects of all three physical findings, using linear regression, indicated that joint tenderness and crepitus were significant correlates of symptom severity score, accounting for 7% and 1%, respectively, of the variance in the index. Although bony enlargement has diagnostic value, it is not an indicator of severity. Joint tenderness is a clinical sign indicating severity. Hence, an index that largely reflects pain and stiffness is correlated with the most pertinent physical examination finding. Scores on the severity index were correlated with use of medications and history of arthroscopy in the previous 12 months. However, severe obesity was not associated with the severity index.
Correlations between the severity index and the scales of the SF-36 were all substantial and were all in the expected negative direction. ThaJ, is, increased severity was associated with lower functional status. The correlation with the bodily pain scale was the highest: r = -.58 (Table 7) . A higher correlation between a generic measure of pain and an index largely defined by items pertaining to pain and stiffness might be expected. However, the corre- lation is suggestive of construct validity given that the pain scale of the SF-36 reflects bodily pain from all sources, of which there are several in this population, whereas the severity index is focused on pain arising from osteoarthritis of the knee. In addition, the correlation with the physical function index (r = -.54), which assesses health-related limitations in physical mobility, is also supportive of construct validity.
The severity index was included in regression models to estimate the independent effects of the severity index on SF-36 scales, controlling for demographics, comorbidity, and physical findings. In these stepwise analyses, the block of covariates was entered first, followed by the severity index. Results are shown in Table 8 . The combined effects of age, education, employment, comorbidity, and physical findings accounted for 19-34% of the variance in physical function, role function with physical limitations, general health perceptions, and bodily pain. The independent effects of the severity index are substantial for physical function and bodily pain, accounting for 20% and 21% of the variance in these scales, respectively.
As a final evaluation of the information contained in the index, we estimated the probabilities of specific responses to each of the 12 items as functions of scores on the index. Index scores should accurately predict responses to the 12 items to the extent that the index is an accurate representation of the severity of osteoarthritis of the knee. Thus, for each of the 12 items we estimated an ordinal logistic regression model, using the index score to predict question responses. The findings in Table 9 illustrate the results of these analyses. For illustration, we chose three index scores: 50, which is the mean for all patients with osteoarthritis; 40, which is 1 SD below the mean (that is, substantially lower severity); and 60, which is 1 SD above the mean (that is, substantially greater severity). As shown in Table 9 , a patient with a score of 40 on the index has an 82% probability of endorsing "almost never" or higher on item 4, frequency of severe knee pain. This patient has only a 10% probability of endorsing "fairly often" or higher to this question. A patient with a score of 60 on the index has a 99% probability of responding "almost never" or higher to this question. As the score on the index increases from 40 to 60, the probability of endorsing "fairly often" or higher to the question pertaining to frequency of knee pain increases from 10% to 94%. DISCUSSION We have developed a patient-based index of severity for osteoarthritis of the knee derived from patients' responses to focused questions that address symptomatic manifestations of degenerative changes in the knee joint associated with this disorder. The index discriminates between patients across a broad range of symptomatic severity of osteoarthritis of the knee, with virtually no floor or ceiling effects. It yields scores that are correlated with pertinent clinical variables. Consistent with the natural progression of the disease, the index is positively correlated with the number of years since patients' knee problems were diagnosed as osteoarthritis. It is positively correlated with joint tenderness on examination as well as patient-reported use of medications for osteoarthritis and recent history of either arthrocentesis or arthroscopy. Hence, scores on the index may be interpreted as representing the severity of clinical osteoarthritis of the knee. The index is also correlated with pertinent, physical function measures of health-related quality of life included in the SF-36. These correlations remain meaningful, as well as significant, when evaluated beside comorbidity, demographic characteristics, and the effects of physical examination findings. Hence, the measure has substantial construct validity as a component of disease-related health status.
Our objective was to develop a measure that would closely reflect the patient-perceived severity of osteoarthritis of the knee and account for variation in the healthrelated quality of life of patients with this condition. Dimensions of the latter are measured by instruments such as the SF-36. The present measure of symptom severity should complement quality-of-life measures in providing a more complete patient-based assessment of health status that takes account of the underlying chronic condition. In addition, it is potentially useful in providing data for riskadjusted estimates of the relationships between healthrelated quality of life and processes of ambulatory care. That is, it may be included as an important covariate in models of the effects of health-related quality of life on the use of health services as well as in models of the effects of processes of care on health outcomes. However, these potential uses of our index of severity need to be examined in longitudinal analyses.
The present study is limited to cross-sectional analyses. Longitudinal analyses, which are planned for the next phase of the VHS, will examine the responsiveness of the measure to significant changes in either the management of the disease or other clinical indicators of severity, as well as evaluate the value of the measure in predicting the utilization of services. This study is also limited by its exclusively male sample. Although the index may prove useful in the major portion of the VA population, it will need further evaluation before it is applied in the larger population of patients with osteoarthritis.
We have drawn upon the results of previous research by Lequesne (20) and Bellamy et al. (21) . However, the index we developed differs from their severity measures in some important respects. Lequesne's index consisted of 11 items of information to be elicited and rated by physicians during clinical interviews, whereas like the WOMAC (21), ours consists of standardized questions that elicit information, including ratings of specific symptoms, directly from patients. In addition to subscales that addressed pain and stiffness, the WOMAC included a 17-item subscale that addressed physical function with respect to activities, such as ascending and descending stairs, dressing oneself, shopping, and accomplishing light and heavy domestic tasks. These functional capabilities are related to knee arthritis. However, they are also within the domain typically addressed as health-related functional limitations in measures such as the SF-36. In contrast to the WOMAC, we have maintained a careful distinction between these two domains of health status. Our index is focused exclusively on symptoms of the underlying disease, and covers this domain somewhat more broadly.
The index we developed does not directly represent underlying anatomical or functional changes, such as those represented by the best-known, perhaps classic, index of severity for osteoarthritis of the knee developed by Kellgren and Lawrence (38) . The disease process, which still remains poorly understood (15, 16) , results in osteophyte formation and joint space narrowing, which may be observed by way of radiographs and rated according to a scale ranging from 0 (the absence of evidence of joint degeneration) to 4 ("severe joint space narrowing with cysts, osteophytes, and sclerosis") (38) . Measures such as this and other assessments derived from laboratory tests, arthroscopic examinations, or other techniques for visualizing the knee joint (22, 23, 25) are objective, but they pose several problems when applied to health services research. The collection of radiographic data can be a very costly undertaking in large-scale health outcomes research if it entails chart abstraction or ordering X rays. Relying on clinical records for these data may not be fruitful because outpatient medical records are often incomplete and timely radiographs, in particular, may not be available.
In the primary care setting, osteoarthritis of the knee is often diagnosed and treated on the basis of patient history and presenting symptoms without obtaining X rays of the knee (39) . Furthermore, disease severity based on radiographic evidence is often poorly correlated with symptomatic manifestations of the disease (18, 40, 41) . Thus, we did not seek to evaluate the validity of this index in terms of its correlation with radiographs or other objective disease parameters. We relied entirely on the information that study participants provided in response to our screen (i.e., that a doctor had told them they had the disorder and they reported either knee pain and stiffness on most days or pain and stiffness after sitting for a long time) in order to identify patients with this condition.
Our method for ascertaining osteoarthritis of the knee represents a potential limitation of our findings. We sought to identify VA outpatients who perceive themselves as having osteoarthritis and might seek care as a result. It is possible that some of the patients may be misinformed or may have misrepresented their medical condition. In the pilot phase of the VHS, we compared our ascertainment of osteoarthritis of the knee, as well as five other chronic conditions that are prevalent in the VA population, with information in the VA medical charts (i.e., record of diagnosis of osteoarthritis or degenerative joint disease, history of total knee replacement, or positive radiograph) for 402 of patients. We found moderate concordance (K = .54; predictive value positive = 59.7%) in the case of osteoarthritis of the knee, but it is likely that their charts were incomplete for a variety of physician and patient-related reasons.
Our strategy for assessing the severity of osteoarthritis of the knee in outpatients has been to construct a patient-based measure. Rather than directly addressing quality of life issues, it consists of questions that focus upon the clinically significant, symptomatic manifestations of the underlying knee joint changes caused by the disease. In the case of osteoarthritis of the knee, as with many other chronic diseases treated in primary care settings, patients' reports of their health, including the presence and severity of medical conditions and their effects on functional status and wellbeing, may represent the most important factors that determine providers' and patients' decisions regarding the utilization of health services, as well as their evaluations of the effectiveness of those services. Hence, we have developed a measure of severity based on information that may be provided by patients directly. Although limited to patients' perceptions, it may represent the severity of osteoarthritis in terms that are most relevant to clinical management and quality of life.
